Abstract Purpose: To provide recommendations and standard operating procedures for intensive care unit (ICU) and hospital preparations for an influenza pandemic or mass disaster with a specific focus on critical care triage. Methods: Based on a literature review and expert opinion, a Delphi process was used to define the essential topics including critical care triage. Results: Key recommendations include: (1) establish an Incident Management System with Emergency Executive Control Groups at facility, local, regional/state or national levels to exercise authority and direction over resources; (2) developing fair and equitable policies may require restricting ICU services to patients most likely to benefit; (3) usual treatments and standards of practice may be impossible to deliver; (4) ICU care and treatments may have to be withheld from patients likely to die even with ICU care and withdrawn after a trial in patients who do not improve or deteriorate; (5) triage criteria should be objective, ethical, transparent, applied equitably and be publically disclosed; (6) trigger triage protocols for pandemic influenza only when critical care resources across a broad geographic area are or will be overwhelmed despite all reasonable efforts to extend resources or obtain additional resources; (7) triage of patients for ICU should be based on those who are likely to benefit most or a 'first come, first served' basis; (8) a triage officer should apply inclusion and exclusion criteria to determine patient qualification for ICU admission. Conclusions: Judicious planning and adoption of protocols for critical care triage are necessary to optimize outcomes during a pandemic.
Introduction
Purpose Mass casualty events (MCE) such as outbreaks of influenza or other infectious diseases, natural disasters and man-made disasters generate many critically ill or injured patients, which can overwhelm health care resources [1] . In military operations, international and humanitarian laws dictate that triage should be used to address health care resource shortfalls [2, 3] . These principles have become widely used in civilian settings to guide the allocation and prioritization of limited resources following disasters [4] [5] [6] [7] [8] [9] [10] . In severe circumstances insufficient ICU bed availability may result in the occurrence of potentially avoidable deaths, which may be influenced by compulsory triaging decisions. Recently work has described the process for developing triage protocols for critical care [11] , and draft protocols have been proposed [12] [13] [14] [15] based on the probability that needs during a disaster will be greater than availability. Ideally triage plans should be developed at a national or regional level.
The purpose of this standard operating procedure (SOP) is to describe the rationale, components, implementation and infrastructure to support a critical care (tertiary) triage protocol to guide the allocation and prioritization of scarce critical care resources during a MCE.
Scope
This SOP applies to any hospital or health care setting with the ability to provide critical care services that are involved in the response to an influenza pandemic or MCE. Facilities should implement this SOP within the broader framework of their local, regional/state and national authorities.
Goals and objectives 1. Minimize the loss of life due to critical injuries or illness during a MCE. 2. Prioritize patient care and allocate resources in accordance with generally accepted ethical principles. 3. Provide a process and structure to mitigate chaos and improve the effectiveness of actions taken during the response to a MCE. 4. Institute appropriate checks and balances to ensure that critical care triage will not be applied inappropriately and accountability will be incorporated into the process. 5. Triage protocols and decision making should be transparent, open and publicly debated [14] .
Definitions
Central Triage Committee (CTC): a body of experts that has broad regional situational awareness (knowledge of the supply resources and demands on them), capacity to conduct research in order to develop then modify triage protocols and monitor triage outcomes. This group would be a group within the operations arm of the incident management system (IMS) and would provide advice to the incident manager at either the regional/state or national level. Command and control: the exercise of authority and direction over resources utilizing an appropriate management system such as an incident management system (IMS) or an equivalent system.
Inclusion criteria: identify patients who may benefit from admission to critical care and primarily focus on respiratory failure, since the provision of ventilatory support is what fundamentally differentiates the ICU from other acute care areas (e.g., step-down units) [12] ( Table 1) .
Exclusion criteria: identify patients who are not candidates for ICU admission including patients: (1) with a poor prognosis despite care in an ICU, (2) requiring resources that cannot be provided, (3) whose underlying illness has a poor prognosis with a high likelihood of death and (4) who are ''too well'' [12] (Table 2) .
Incident management system (IMS): employs standardized processes, protocols and procedures that all responders use to coordinate and conduct response actions. It includes a standard organizational structure with five functional areas: command, operations, planning, logistics and finance/administration [16] . The IMS structure contains Emergency Executive Control Groups at the facility, local, regional/state or national levels ( Fig. 1) .
Incident manager: implements the IMS at the facility, local, regional/state or national levels. NYHA class III or IV heart failure Class I: patients with no limitation of activities; they suffer no symptoms from ordinary activities Class II: patients with slight, mild limitation of activity; they are comfortable with rest or with mild exertion Class III: patients with marked limitation of activity; they are comfortable only at rest Class IV: patients who should be at complete rest, confined to bed or chair; any physical activity brings on discomfort and symptoms occur at rest 2. Lungs COPD with FEV1 \25% predicted, baseline PaO 2 \55 mmHg, or secondary pulmonary hypertension Cystic fibrosis with post bronchodilator FEV1 \30% or baseline PaO 2 \55 mmHg Pulmonary fibrosis with VC or TLC \60% predicted, baseline PaO 2 \55 mmHg, or secondary pulmonary hypertension Primary pulmonary hypertension with NYHA class III or IV heart failure, right atrial pressure [10 mmHg, or Surgery that is intended for symptomatic relief in a patient with an otherwise terminal condition (i.e., cancer) for which the average 2-year survival is \50%
Mass casualty event (MCE): an event generating a large number of victims but not exceeding the facility or community resources.
Minimum qualifications for survival (MQS): represent a ceiling on the amount of resources that will be expended on any one patient [12] . Overtriage: allocating critical care resources to patients who do not medically require such specialized care.
Patient care team: the multidisciplinary team, usually organized under the leadership of a physician, responsible for direct care of the patient.
Primary triage: occurs in the pre-hospital field, is usually performed by paramedics and is based on very simple criteria that can be rapidly assessed [14] .
Secondary triage: is typically performed by emergency physicians or surgeons immediately upon a patient's arrival at the hospital and prioritizes patients to treatment areas for initial interventions [14] .
Sequential (formerly 'Sepsis') organ failure assessment (SOFA): a critical care scoring system to determine the extent of a patient's organ dysfunction. The score is based on six different scores, one each for the respiratory, cardiovascular, hepatic, coagulation, renal and neurological systems [17, 18] (Table 3) .
Situational awareness: involves being aware of what is happening in the environment, understanding how information, events and one's own actions will impact on goals and objectives in both the present and the near future. With regard to triage, this deals specifically with being aware of both the supply of and demand on resources.
Critical care (tertiary) triage: is conducted by intensivists or surgeons in an influenza pandemic or mass casualty situation to prioritize patients for definitive care in either the intensive care unit (ICU) or operating room [14] .
Triage officer: an intensivist or other physician/surgeon with appropriate critical care experience who applies the triage protocol to decide the disposition of critically ill and injured patients during a MCE.
Triage protocol: inclusion criteria, exclusion criteria and MQS combined with a prioritization tool (Table 4) used to assist the triage officer in allocating critical care resources during a MCE (Tables 1, 2, 4) .
Triage support team: a team of varying composition that may include allied health professionals and administrative staff who act to support the triage officer in the execution of his/her duties.
Undertriage: failure to allocate critical care resources to a patient who meets the inclusion and exclusion criteria as a result of failure to recognize the true severity of the patient's injuries or illness.
Basic assumptions
1. An incident management system is in place at the facility. 2. Response activities are being coordinated with neighboring/regional facilities. 3. The hospital has prepared for mass casualty events including stockpiling equipment, medications and basic supplies. 4. Restrictions in treatment should be proportional to the realized or expected shortfall in resources. 5. Developing fair and equitable policies for ''the greatest good for the greatest number'' of patients may require restricting ICU services to patients believed most likely to benefit. 
Lines of authority
Adequate situational awareness is essential to undertaking ethical and successful triage [12, 14] . No individual institution can ever have a sufficient situational awareness to make decisions regarding the implementation of triage as the level of awareness required is across a broad geographic region. However, it is rare that any authority above the individual institution can have an accurate awareness of resources within the institution without some form of reporting from the institution (active or passive). Thus, cooperation and communication between various levels, which is supported by the required infrastructure, are essential for success [12] . A Central Triage Committee (CTC), integrated into the incident management structure, should exist prior to the MCE. The level of authority at which the CTC should exist depends upon geographic characteristics and political structures. The CTC should be situated within the authority responsible for a large geographic/population base in which mutual aid is feasible between health care facilities. In North America and Australia this would most commonly be the provincial or state level, whereas in Europe it would be the national or even international level.
Authority for conducting triage should flow from the CTC through the regional IMS structure, down to the local IMS structure, onto the facility IMS structure and ultimately to the triage officers functioning within the Operations section of an IMS. A bidirectional flow of information should move through this command chain. A schematic of the lines of authority is provided in Fig. 1 .
Concepts of operations
Normal operations: under normal circumstances critical care triage protocols should not be utilized. Training and exercise of the triage protocol should occur.
Irregular operations: during irregular operations critical care triage protocols should not be utilized. The CTC should be notified and a situational analysis should be conducted to assess potential for deterioration. Depending upon the circumstances, triage officers should be put on alert. The CTC should monitor resource supply and demand status.
Emergency operations: during emergency operations, such as a MCE, the CTC should convene and a conduct a situational assessment. Triage officers should be put on stand-by and the triage system made ready. Triage protocols should only be triggered when it is evident that resource shortfalls are or will occur across a broad geographic area based upon current or predicted demands, despite all reasonable efforts to extend resources or obtain additional resources.
Once the decision to institute triage has been made, primary triage of patients should occur in the pre-hospital settings (field, physician's offices, community assessment centers, etc.) and secondary triage in emergency departments, both based upon protocols appropriate for their settings.
All critically ill patients requiring consideration for definitive ICU care should be assessed by a triage officer. The triage of patients for ICU remains controversial. Experts have recommended accepting patients likely to benefit most from ICU [23, 24] or a 'first come, first served' basis [25] . Each institution should determine its own triage criteria using senior clinicians in a transparent fashion. The triage officer should apply the inclusion and exclusion criteria together possibly with a prioritization tool (Tables 1, 2, 4 are one example) to determine qualification for ICU admission. The Table 4 prioritization tool utilizes the Sequential Organ Failure Assessment Table 5 Conditions required to initiate a triage process to allocate scarce resources [14] Declared state of emergency or incident of national significance Initiation of national disaster medical system and national mutual aid and resource management Surge capacity fully employed within health care facility Attempts at conservation, reutilization, adaptation and substitution are performed maximally Identification of critically limited resources (ventilators, antibiotics) Identification of limited infrastructure (isolation, staff, power) Request for resources and infrastructure made to local and regional health officials Current attempt at regional, state, and federal level for resource or infrastructure allocation S60 (SOFA) score [17, 18] , which has limitations and has not yet been validated. Although SOFA day-1 scores have been shown in recent H1N1 patients to be significantly associated with 28-day and overall mortality [21, 26] , little improvement in SOFA scores of influenza patients between admission and day 3 raises the question as to what specific interval for re-assessment is most appropriate for patients with influenza [27] . However, it is important to note that the triage protocol must apply to all critically ill patients with a variety of illnesses or injuries, and re-assessment at 48 h did show an ability to predict outcomes [17] . The SOFA score was not designed for use in disaster triage and has several limitations, including the need for laboratory investigations, inclusion of variables that can be influenced by clinician treatment decisions (i.e., use of vasopressors) rather then purely physiologic variables and variability in applying/interpreting the score (i.e., assessment of Glasgow Coma Scores). Findings of a recent pilot study suggest that the application of a SOFAbased critical care triage protocol could direct scarce resources to patients who are most likely to benefit from them and increase resource availability [28] . However, another study did not share this finding [29] . All ICU patients at the time of the MCE should also be assessed for eligibility based on the same criteria. Patients not meeting inclusion criteria for ICU admission remain on the ward. Patients can be re-evaluated by the triage officer/support team if their condition deteriorates for those not sick enough or improves for those excluded. Patients who are triaged as 'red' are given priority for the ICU followed by those triaged as 'yellow.' Patients categorized as 'blue/black' should remain on the ward and receive palliative care with or without active medical therapy at the discretion of the primary care team taking into consideration the patient and/or family preferences.
All patients receiving critical care at the time critical care triage is instituted should be assessed by the triage officer/support team utilizing the inclusion and exclusion criteria together possibly with the prioritization tool and will be categorized using the 'initial assessment.' Patients who do not meet the inclusion criteria for critical care should be transferred to the appropriate ward for management by the primary care team. Patients categorized as 'red' or 'yellow' should remain in critical care and be reassessed as described below. Patients categorized as 'blue/black' should be transitioned to palliative care and transferred to the appropriate ward under a primary care team.
Patients admitted to critical care should be reassessed by the triage officer/support team at 48 and 120 h (day 2 and 5) and re-categorized. An ICU trial with reappraisal at day 5 has proved useful in mechanically ventilated cancer patients [30] .
Decisions regarding management of patients beyond day 5 of critical care will be dependent upon resource availability. Within the first 5 days of the emergency, the CTC should provide direction regarding treatment beyond day 5. Potential options include: daily reassessment and categorization according to the 120-h criteria for an unlimited period; daily reassessment and categorization according to the 120-h criteria for a limited time period; institution of alternative criteria; or transition to palliative care and transfer to the ward.
During the surge of critically ill patients, the possibility of transferring stable patients to other facilities may have to be considered [13] .
As soon as resource availability permits, critical care triage should cease, and management should be provided initially according to altered standards of care and eventually normal standards of care. Cessation of triage may occur in a graduated fashion by altering the exclusion thresholds and prioritization criteria at the discretion of the CTC.
Functional roles and responsibilities of the internal personnel and interface agencies or sectors
Government/Emergency Management Authority (State/ Regional and National Levels): Establish a legislative/ policy framework for emergency response (including critical care triage) and provide infrastructure to support triage. Appoint the CTC.
Central Triage Committee (CTC): the body of experts at the regional level with local, regional and/or national situational awareness should have a mandate to develop triage protocols, train triage officers, help determine if critical care triage should be instituted during an MCE, monitor triage outcomes, monitor the MCE and advise on regional distribution or re-distribution of ICU resources, refine triage protocols and determine when to cease critical care triage.
Local Emergency Executive Control Group (local level): Liaise with and facilitate flow of information between the Regional and Health Facilities IMS structures. Coordinate response among Health Facilities within their locality.
Health Facility Emergency Executive Control Group (hospital/facility level): Through their incident manager, ensure that a triage officer or officers are appointed and provided with the support and resources necessary to conduct triage in accordance with protocols developed by the CTC. During normal operation ensure that appropriate training of triage officers and exercises occur.
Triage officer (hospital level): Assess all patients referred for consideration of critical care and those admitted to the ICU to assign a level of priority for each patient according to the triage protocol. The triage officer should review necessary patient data by chart review and discussion with the clinical team if needed. The triage officer is not expected to examine patients, except under S61 circumstances where this information may be crucial in reaching a triage decision. The triage officer has the ultimate responsibility and authority for making decisions as to which patients should receive the highest priority for receiving critical care and is empowered to make decisions regarding reallocation of critical care resources. He/she is expected to make decisions that benefit the greatest number of patients given potentially limited resources. The triage officer should share decisions with the attending clinician and document all assessments and decisions in the medical record (Table 6 ). The triage officer should provide information pertaining to all patients assessed and details of the triage decisions as requested by the CTC [14] .
Triage support team (hospital level): Provide assistance and information to the triage officer to help facilitate and support execution of her/his duties.
Logistics support and requirements necessary for the effective implementation of the SOPs 
Recommended training and exercises activities
Every health facility that provides critical care will require triage officers. The number will depend upon the size of the hospital and number of critical care beds Table 6 Medical record documentation [14] In the event of an emergency mass critical care (EMCC) scenario, patient records should include specific notations highlighting the following A state of declared emergency exists, and the emergency response system of the facility has been activated All existing resources and surge capacity of the institution and the region have been overwhelmed and/or exhausted No obvious resource capability is imminent, and a mass triage strategy has been instituted per hospital instruction that will result in rationing of care A triage officer/team has made the assessment to withhold a resource and is acting in a nondiscretionary manner and with the approval of the regional incident commander and in concert with state emergency declarations and enacted legal protections All existing medical modalities for supportive care and for alleviation of suffering will be instituted or continued Internal records (by the triage committee) should include All patients receiving critical care services for whom reallocation of critical care resources are seriously considered, whether those resources are reallocated or not. There should be an explanation and rationale for why patients who had their critical care resources reallocated were selected, compared with those who were not All patients seeking critical care services who are not already receiving them, the priority ranking of these patients, and which patients ultimately are admitted to critical care (Table 7) . Training for triage officers and alternates should be standardized across a region and provided by the CTC. Training programmes should include the components outlined in Table 8 . Training modules for members of the Triage Support Team should be developed by the CTC to provide 'just in time' training in the event of an MCE (see Chap. 9, Educational process). Awareness training regarding triage during MCEs should be included in the standard emergency training provided to all hospital clinical staff in critical and acute care areas as well as senior administrative staff.
Triage officers should participate in one full-scale exercise annually and one tabletop exercise (either manual or computer based) annually. The CTC should participate in at least one full-scale exercise in conjunction with at least two health facilities annually and two tabletop exercises annually. In addition, the CTC should use research and computer modeling to test and refine triage protocols during periods of normal operations.
